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(54) n/lflPAB/WMECKAH AOPHHPYIOIHAR 
TO/IOBKA 

(57) M3o6peTeHMe othocmtc* k He<(>TeAo6wBa- 
•ouuew npoM-CTM m npeAHa3H3MeHO aih 6ype- 

HMfl W 3KCn/iyaT3UMl1 BOAflHblX. He(J>T5?MWX M 

ra30Bbix CKsaxuH. Lle/ib - noBbuueHwe 3<t><J>eK- 
tmbhocth psOotu rMApaB/iimecKOM AOpHwpyio- 
me* ro/iOBKM 3a cseT o6ecneMeHwq 
CTa6n/iM3aunvi nonoxeHun noABMXHbixcexTO- 

POB BO BpeMA pd60Tbl. A"* 3TOrO BepXHMM M 



HH)KHMtl TOPUbl nOABH^KHWX ceKTopoB Bbinon- 
HeHbl B npOAO/lbHOMCeMeHMM rMApaB/lMMeCKOM 

AopHMpyiomeM ro/iOBKM c OKpyr/ienneM no pa- 
Anycy. paBHOMy nonoBMHe aahhw noABMWHO- 
ro ceKTopa b npoAonbHOM ceneMMM c ueHTpoM 
b paeHoyAaneHHOM ot eepxnero m HwwHero 
topuob ceKTopa nme. MaKCMMa/ibHbiM A^a- 
MeTp a nonepesMOM ceseHMw pa6oHert nosep- 

XHOCTM CeXTOpOB BbmO/lHGH H3 pSCCTOaHMM . 

onpeAenpeMOM no M3TeM3TMMecxotf <Jwie. ot 
oepxHwx topuob ceKTopoB. floc/ieAHiie b pa6o- 
neM no/io)KeHtiM nepeMemaK>TC» 6e3 nepexo- 

COB. MTO C03A3eT H3MBbirOAHeWlJJHe yC/lOBMfl 

pa6oTbi cexTopoa m ynpyroti Tpy6s3TOM am3<(>- 
parMw, yMeHbtuaeT oceswe m p3AnanbHbie H3- 
rpy3Kw H3 AeTd/iM ronoBxu m HKT. Ha kotopwx 
cnycxaeTca ro/ioaxa. w noBwiuaeT KanecTso . 
pacoiMpfleMoro n/tacTbipn b o6c3ahom Tpy6e. 
BbinonneHwe topuob cexTopOB ho paA^ycy mc- 

K/lfOMdeT 33K/lHHMBdHMe M o6p330B3HMC KO/lb* 
UeBOfO 3330P3 MeXAy CeKTOpSMM M 4>/13HUeM 

b cnyMae noBopota ceKTopoa. 3 wn. 



M3o6peTeHne othocmtch k He<t>TeAo6wBa- 
KDiuevi npOMbiLuneHHOCTM, e m3CTmoctm k 6ype- 

HMK> Vt 3KCn/iy3T3UMM BOA»MWX, He<J)TJ?HblX M 
T330BblX CKB3XMH A** yCT3HOBKM nepeKpUB3* 
Te/ieti B CKB3XMH3X C Ue/lbK) B0CCT3H0BHeHMH 
repMeTMMHOCTM 06C3AHWX KO/IOHH. 

Ue/ibio M3o6peTeHua as/weTC* noewiue- 

HUe 3<^4>eKTMBH0CTM pd60Tbl rHAp3B/lMMeCK0W 

AopHnpyKDiuew ro/iOBKM 33 cm6t o6ecneMeHn« 

CT36M/1H33L4MH nO/lOXCHMfl nOABUXHblX CCKTO* 

pos bo BpeMn pa6oTbi. 

H3 <J>nr. 1 cxeMSTMHHO npeACT3B/ieH3 rwA- 
paB/iMHecxafl AOpHMpytou^an ronoBKa. nonepeM- 
Hbtft p33pe3; Ma 4>nr. 2 - to xe. c nosepMyTUMM 
ceiaopaMM b pa6oMeM no/ioxeHMn: H3 4>nr. 3 - 
cxeMa cm/1. AewcTBy»ouxMx Ha ceKTop. 



TMApaB/iMHecKafl AopHwpyK)iA3« ronoBxs 
nMeeT no/iyio uiT3Mry 1. H3 KOTopyto oacts 
ynpyran Tpy6HaTa* A^a^psrMa 3. MexAy 
4>/)3hu3mm 2 noMemeHbi noABuxHwe cexTopa 

4. BepXHUM M HVDKHMM TOpUM CCKTOpOB. npU~ 

/ier3KDiune x 4>/i3hu3m. Bbino/iHeHU b npoAO/ib- 
hom ceseHMM AopHMpyioiMe^ to/iobkm co 
cxpyr/ieHneM no psA^ycy. psBHOMy no/iOBUHe 

AHMHbl CeKTOpd B npOAOAbHOM n/lOCKOCTM C 

ueHTpOM b p3BH0yA3/ieHH0rt ot BepxHero M 
HMXHero topuob noABMKHoro cexTOpa tohxc 
3 M3KCMM37ibMbii4 A^aMdp a nonepeMHOM ce- 
HeHww rnAP3BnwHecKOM AopnupyKDmeM ro/io- 
bkm pdSoHert noeepxHOCTn ceKTopoB. 

K0HT3KTMpyK>lUeM C p3CUJMp»eMblM n/13CTbl- 

peM. Bbino/iHeH Ha paccTo»Hun X ot eepxHux 

TOPUOB nOABlDKHblX CCKTOpOB B npOAO/lbHOM 
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ceMeHMw nocne/jHHx. onpeAfc'i«eMGM o coot- 

B6TCTBMM CO C/ieAyiOmeii 33BMCMM0CTbKK 

X=^-H(0.3+sln/J). 5 

W L - /vntiHd noABMXHoro ceKTopa e npo- 
AonbHOM n/iocKOCTn; 

H - paccTORHue mokay npaMofl, napan- 
ne/ibHOft npoAO/ibHOii ocm xopnyca, npoxoaa - 10 
uiert nepe3 paBHoyAaneHHyio ot BepxHero m 
HHxHero Topuoa noABHXHoro ceKTopa TOMicy, 

M TOMKOM nOABVDKHOrO CCKTOpa. MdKCMMB/lbHO 

yAa/ieHHOA ot npoAo/ibHoft ocm xopnyca; 

/?- yrO/l H3K/10H3 K npOAOHbHOM ocm tma- 15 

paB/ivmecKOrt AopHnpyioiue^ to/iobkm pa6oMePi 
noBepxMOCTM noABMXHoro ceiaopa. 

K noaepxHOCTH. npM/ieraioiueft k Ana<i>- 
parMe, xaxAoro BToporo noABMKHoro ceKTopa 
npucoeAMHenu MeTa/i/iMMecKwe n/iacTMHbi 5. K 20 
n/iacTMHdM co CTOpOHu AM3<t>parMbi npMcoe- 

A^IHeHbJ fipOKJIdAKH 6 M3 n/lOTHOft TK3HM T3K. 

mo Kpaq tkbhm BbicrynaiOT 3a icpaa h/ibctmh 5. 

flpM C03AaHMM A3B/ieHM» B yCTpOMCTBC, 

Tpy6«iaTa5i Ana<t>parMa 3 pacujMpjieTC* m pa3- 25 
ABMraeT cexTopbi 4 ao ynopa Mepe3 n/iacTbipb 
8 b peMOHmpyeMyio Tpy6y 7. FlpM 3tom o6pa- 

3yiOlUMMC« MeXAY CeKTOpaMM 60K080M 3330P 

nepexpuBaeTcs BbiCTynaioiUMMM mscthmm 
nnacTMH 5, KOTopue npM*cMMaK>Tcn A^a^par- 30 
mow k onopHUM noBepxHOCTAM CMexHbix ceic- 
topob, a Kpa« npoK/iaAOK noArn6aiOTcn, 
3axpbiBan ocTaBtUMeca 333opw no xpasiM nna- 
ctmh. ripw npoT«rnB3Hnn ro/iOBxu MeDe3 nna- 
CTwpb ceicropw 4 Bee BpeM* ocTaiOTca 35 
napa/i/ie/ibHbfMM ocm to/iobkm. ripw 3axoAe 
(m/im BbixoAe) ro/iOBKM b n/iacTbipb 8 cerropa 

H3KJ10H«K)TC3I nO OTHOUJeHMK) K OCM FO/IOBKM. 

npw 3tom MAd TonbKO nepepacnpeAeneHMe 
K/iMHOBoro Topuoeoro 3a3opa y c AByxdopoH- 40 
Hero Ma oahoctopohhmm 2y M axc. ho o6pa3oaa- 
HM« CKB03Horo xonbuesoro 333opa mokay 
<t>/iaHueM 2 m cexTopaMM 4 Me npowcxoAWT. a 
K/iMHOBbie 3a3opw 3ano/iHnKrrc» npotcsiaAica- 
mm M3 TKdHM* Buno/iHeHMe pa6oMeM noBepx- 45 
hoctm. KOHTaKTMpyioiue^ c pacuiMpaeMbiM 
nnacTbipeM noA&M)KHbix cexropoB co CMeme- 

HM6M M3KCMMd/1bH0rO AMaMeTpa. npMBOAMT K 



nx napanne/ibHOMy nepeMemenMK) b pa6oneM 
no/ioxeHMM 6e3 nepeKocoa, mto co3AaeT naw- 
BuroANeMiiJMe yc/ioBMn pa6oT« aih ceKTopoB 
m ynpyroM Tpy6naTOM AMa<t>parMbi, yMeHbiuaeT 
ocesbie m paAvia/ibHbie narpyaxM na actb/im 
to/iobkm m HacocHo-KOMnpeccopHbie Tpy6bi. 
Ha xoTopwx cnycKaeTC» ro/ioaka, m noBuuiaeT 
KawecTBO npMneraHMW pacuwpqeMoro nnacTbi- 
p« k o6cbahom Tpy6e. 

Buno/iHeHMe topuob cexropoB no paAMy- 
cy MCK/iKwaeT 3ax/iMHMBaHMe m o6pa30BaHMe 
xo/ibueBoro 3a3opa Me^Ay cexropaMM m <J>/iaM- 
ueM b cnynae noBopOTa cexTopoB. 
<D 0 p m y ji a n 3 0 6 p e t e h m r 
fMApaBnMMecxan AopHMpyiotuafl to/iobk^ 
no 3bt. cb. N? 641070, OT/iMMatoujanc* 

TeM. MTO. C Me/lbK) nOBblllieHMfl 3(t>4>eKTMBH0CTM 

pa6oTbi rMApaB/iMMecKOM AopHMpyiotneM rono- 
bkm aacMei o6ecneMeHM» ct36m/)M33umm no/io- 

XeHMff nOABMKHblX cexTopoB BO BpeMR 
pa6oTbi. BepXHMM M HMXMMM TOPMbl noABMx- 

Hbix cexTopoB Bbino/iMeMbi b npoAO/ibHOM ce- 
neHMM rvwpaanMMectcoM AopHMpyKXueA ronoBKM co 
cxpyrneMMeM no pswvrycy. paBMOMy nonoBMHe ahm - 
Mw noABMKHoro cexTopa a ynoMAHyTOM cene- 

HMM C UeHTpOM B p3 BHOyA3/16 H HOM OT 

BepxHero m HMXHero topuob noABMXHoro cex- 
Topa Tomce. a MaxcMMa/ibMbiA AMdMeTp b none* 
peMHOM ceseHMM pa6oMeM n 0 Be px hoctm 
noABMKHbix cexTopoB BbinonneH Ma paccTon* 

HMM X OT SepXHMX TOPUOB nOABMKHbJX CCKTO- 

poe. onpeAe/ineMOM b cootbctctbmm co 
c/ieAyioiueM 3aBMCMMocTbio: 

X =^-^(0.3 +sin^). 

rAe L - A/iMHa noABMXHoro ceKTopa b npo- 
AonbMOM nnocKOCTM; 

H - paccTOAHMe MexAy nptiMOM. napa/i- 
zienbHOM npoAO/ibHOM ocm xopnyca, npoxoA** 
uxeM Mepe3 paBMoyAaneHnyio ot BepxHero m 
HMXMero topuob noABMXHoro ceKTopa TOHKy. 
m tomkom noABMXHoro cexTopa. MaxcMMa/ibMO 
yAaneMHOM ot npoAO/ibHOM ocm xopnyca; 

fi-yron nax/JOHa k npoAO/ibHOM ocm tma- 
paB/iMMecxoM AopHMpyiotueM ronoBKM pa6oMeM 
noBepxMOCTM noABMXMoro ceKTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X= — -H(0.3+sinp), 

6 v ' 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance ^ from the 
upper end faces of the movable sectors, determined according to the following dependence: 

;r = y-//(0.3+sinp) > 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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